An alpha transmission FT-IR from Bruker was integrated into the flow system thanks to a commercial flow cell from Harrick with sodium chloride windows ( Fig. SI 1) to afford in situ IR spectroscopy of the finger print region as well as the functional groups area (600-4000 cm -1 ). In order to establish concentration limits for flow thermolysis of alkoxyalkynes, ethyl acetate was used to approximate absorbance limits for the carbonyl group. Gradients of ethyl acetate in hexane were pumped into the flow cell from an HPLC, while IR data was acquired. A linear relationship in accordance with the Beer-Lambert-Law was valid in the range 0.1-2.0% ethyl acetate in hexane (v/v), which corresponds to a concentration of approximately 0.01-0.20 M. A compromise for detection of both the carbonyl and alkyne chromophore was located in range of 0.04-0.20 M. Figure SI 1. Left: concentration range study for carbonyl group detection; Right: HarrickDLC 2™ Demountable Liquid Flow Cell fitted into the Bruker Alpha FTIR.
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CONTENTS SI 1 In-Line IR Analysis S2 S1.1 Experimental Set-Up and Peak Selection S2 S1.2 Calibration S3 S1. IR data was continuously recorded while the flow experiments were running. Integration of the functional group peak areas of the relevant specific peaks (e.g. alkynyl ether 2271 cm -1 and amide 1683 cm -1 ) was carried out. All the peaks monitored are outside the saturated area of the solvent (toluene: 3060-2800 cm -1 , 1520-1420 cm -1 , and 780-650 cm -1 ). Figure SI 2 illustrates the characteristic peaks used and the trend of a reaction (decrease of the starting material and increase of the product) over time for an exemplar reaction.
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SI 1.2 Calibration
Stock solutions of 1-ethoxydec-1-yne (3a) and amide 5 were prepared using concentration ranges (0.4 mg/mL, 0.08 mg/mL and 0.016 mg/mL) and ratios of solutions (3a:5 = 10:90, 25:75, 50:50, 90:10). Multiple spectra acquisitions were recorded for each combination using automatic injection. To minimize the dispersion and the volume of solution used to reach a plateau of concentration, the minimum length of tubing was used. Injection of a 2 mL plug was sufficient to fill the IR flow cell. The several spectra of the plateau were recorded for reproducibility. Data extracted with this method was treated with the chemometric software BORIS ® (vide infra) to determine the height of the characteristic peaks (absorbance). A calibration curve was generated by plotting the ratio of the absorbance of IR peak (A) ratio (A alkyne /[A alkyne +A carbonyl ]) as a function of the prepared solution. A good linear correlation between the IR signals and known ratios of components was obtained, independent of concentration. 
Figure SI 3. Calibration data
IR ratio: Absorbance of Peak (A/A)
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SI 1.3 Kinetics Data
Table SI 1. [a] All reactions were carried out on a Vapourtec R4+ system with stainless steel reactor of 1mm internal diameter and 10 mL capacity, for the stated residence time corrected for thermal expansion of solvent, under 250 psi back-pressure at the given temperature. In situ IR measurements were recorded on a Bruker ALPHA FT-IR Universal Sampling Module at room temperature integrated in-line with the continuous flow via a Harrick DLC 2™ Demountable Liquid Flow Cell with sodium chloride windows and 100 µm spacers (section SI 1.1).
Off-line 1 H NMR monitoring of thermolysis of 3a in the presence of benzylamine under flow. [a]
Temp. 
SI 2 Thermal Transfer Calculations
The flow system is assumed to be at steady state in terms of properties (fluids transfer, heating capacities), by first introducing a solvent at a given flow rate and temperature, and allowing stabilisation of the system prior to switching to the pumping of reagent. The flow is assumed to be laminar and fully-developed. The reactor is a coiled tube reactor, which can be considered as an empty cylinder maintained at the temperature of the heated bath such the temperature of the internal-coil and the temperature of the external-coil are similar and constant at the value of the reactor wall surface, T wall which is itself assumed to be constant. Thus, the system can be considered as only the internal coil of a tube: a cylinder of radius r i . If we assume that the heat transfer is the same all along the reactor wall axis (z), the temperature difference between the surface (T wall ) and the temperature of a point in the fluid at the same distance z (T) will be a function only of the pipe radial coordinate r. Axial thermic transfer is negligible and fluid frictions with the wall are neglected. With these assumptions, the Fourier 1 st thermic law can be described by Equation SI 1. The entrance of the reactor is defined by the coordinate (r, q, z=0). Its temperature is the solvent temperature (room temperature). The centre of the tube is defined by the coordinate (r=0, q, z). Its temperature requires calculation. The equation enables the calculation of the length of tube when the centre of this tube will be at the set-up temperature.
Equation SI 1. Simplification of the 1 st thermic law of Fourier and its solutions.
SI 2.1 Influence of Solvent Properties on Thermal Transfer
Calculations were run using a stepwise approach (Fig. SI 4) . For each temperature, a calculation of the solvent parameters (Cp, viscosity, density and conductivity) were carried out using this temperature and applied to the next temperature determination using the thermal equation (Eq. SI 1). The step chosen for this calculation was 1 mm of tubing. Figure SI 4. Stepwise approach for the determination of the temperature along the reactor tube.
with, Twall = Temperature of the wall Nu = Nusselt number D = diameter (m) Pr = Pranck number Re = Reynolds 
SI 2.2 Influence of Temperature on Thermal Transfer
A similar stepwise calculation was completed for various temperatures (Fig. SI 6) . The flow rate was set at 5 mL/min. The solvent, toluene, was heated from room temperature to a set temperature. Table SI 2 indicates the length of reactor tube required to achieve a temperature difference between the temperature of the solvent at the centre of the tube section and the initial temperature (25 °C) of 99% of the temperature difference between the target temperature at the centre of the tube section (50-250 °C) and the initial temperature (25 °C). Comparing the length required to the total length of the reactor, the requirement is negligible. Indeed, the worst-case revealed that the centre of the tube would be at the required temperature 28 centimetres after the entrance to the reactor, corresponding to 2.2% of the total size of the reactor. Moreover, these calculations were considering the solvent at the centre of the tube. The solvent away from the centre of the tube is heated to the targeted temperature much earlier. Length of reactor tubing needed for the temperature difference between the solvent temperature and the initial temperature (25 °C) to reach 99% of the temperature difference between the target temperature (50-250 °C) and the initial temperature (25 °C) starting with room temperature toluene flowing at 5 mL/min.
SI 2.3 Influence of Flow Rate on Thermal Transfer
The same calculation as above was conducted applying one temperature with a range of flow rates (Fig. SI  7) . Toluene was heated from room temperature to 150 °C. Table SI 3 shows the length of tube needed for the solvent to be heated in the centre of its section at the desired temperature. Comparing the length required with the total length of the reactor, this length is negligible. For the worst cases -fast flow rate (10 mL/min), high temperature (150 °C) -the toluene need 2.5% of the reactor size to reach 99% of the difference between the target temperature (150 °C) and the starting temperature (25 °C). Table SI 3. Length of reactor tubing needed for the temperature difference between the solvent temperature and the initial temperature (25 °C) to reach 99% of the temperature difference between the target temperature (150 °C) and the initial temperature (25 °C) using room temperature solvent (toluene) flowing at various flow rate, considering SS reactor properties.
Overall therefore, thermal equilibration occurs very quickly, producing a negligible (far less than 2.5%) error, and the reaction time can reasonably be considered as the residence time. 
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